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Colloidal suspensions have been used for a 
model of molecules in solution. Our idea is to 
generate electroactive colloidal suspensions and 
use them as a model of electrode reactions. A 
poly-ferrocene-coated polystyrene latex (FcPS) 
was prepared to provide redox activated 
"core-shell" geometry. We focused on the colloid 
stability and the electrochemical behavior of the 
suspension.  
The polystyrene latex (PS) was synthesized 
[1]. An optical microscopic view showed spheres 
of PS with an average value 1.53 m in diameter. 
The FcPS was synthesized as follows: 2-proanol 
including vinylferrocene (0.02g), styrene(1 cm3) 
and the initiator -azoisobutyronitrile (0.02g)  
was added to PS in a N2 purged vessel at 75 oC 
for 8-h. Coagulum was filtered from the mixture. 
The suspension of FcPS was rinsed with 
2-propanol three times, and was decanted with 
deionized water by the help of a centriguge. The 
latex suspension included 9.3 % of solid. The 
average diameter evaluated from the SEM 
photograph was 1.55 m. A SEM photograph of 
the dried FcPS is shown in Fig. 1. The 
polyferrocene layer was 0.02 m. The mass of a 
dried FcPS particle is 2.1 10-12 g.     
The voltammogram of the suspension of FcPS 
in 2-propanol/water (1/1 in the volume) at the 
1.6 mm diameter Pt electrode is shown in Fig. 2 
(curve A), exhibiting only a pair redox peak 
(0.325, 0.256 V). These potentials are more 
negative than the potentials of its monomer, 
vinylferrocen, 0.354 V and 0.287 V (curve B). 
From a combination of the oxidation peak 
current and a volume fraction of the suspension, 
we estimated the total number of Fc per particle 
to be 2.5105. 
Fig. 3 shows the variation of the oxidation 
peak current, Ip, with square root of potential 
sweep rates, v, in the FcPS suspension. The 
redox reaction of FcPS particle was controlled 
by the particle diffusion. The diffusion 
coefficient estimated from Stokes-Einstein 
equation is 2.8710-9 cm2 s-1. From known 
values of concentration of the latex, the number 
of electron per particle is 8106. This means that  
3% ferrocene for per a particle participate in the 
oxidation. 
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Fig. 1. SEM photograph of the FcPS. The FcPS 
was shrunk by 18 % by drying. 
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Fig. 2. Voltammograms of (A) 0.5% FcPS 
suspension in weight fractions and (B) 
vinylferrocene monomer in 2-propanol/water 
(1/1 in the volume) containing 0.1M (CH3)4NCl 
at scan rate 10 mV s-1.  
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Fig. 3. Variation of the oxidation peak current 
with square root of potential sweep rates in the 
0.5% FcPS suspension.  
